Coexistence of NMDA and AMPA receptor subunits with nNOS in the nucleus tractus solitarii of rat.
We previously showed that most neuronal nitric oxide synthase (nNOS)-containing neurons in the nucleus tractus solitarii (NTS) contain NMDAR1, the fundamental subunit for functional N-methyl-D-aspartate (NMDA) receptors. Likewise, we found that almost all nNOS-containing neurons in the NTS contain GluR1, the calcium permeable AMPA receptor subunit. These data suggest that AMPA and NMDA receptors may colocalize in NTS neurons that contain nNOS. However, other investigators have suggested that non-NMDA receptors are located primarily on second-order neurons and NMDA receptors are located predominantly on higher-order neurons in NTS. We now seek to test the hypothesis that NMDA receptors, AMPA receptors and nNOS are colocalized in NTS cells. We performed triple fluorescent immunohistochemical staining of nNOS, NMDAR1 and GluR1, and performed confocal laser scanning microscopic analysis of the NTS. The distributions of nNOS immunoreactivity (IR), NMDAR1-IR and GluR1-IR in the NTS were similar to those we reported earlier. Superimposed images revealed that almost all NMDAR1-IR cells contained GluR1-IR and almost all GluR1-IR cells contained NMDAR1-IR. Some double-labeled cells were additionally labeled for nNOS-IR. All nNOS-IR neurons contained both GluR1-IR and NMDAR1-IR. These studies support our hypothesis that NMDA and AMPA receptors are colocalized in NTS neurons and are consistent with a role of both types of ionotropic receptors in transmission of afferent signals in NTS. In addition, these data provide support for an anatomical link between ionotropic glutamate receptors and nitric oxide in the NTS.